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Mocks of a fictitious ferrite.-fillcd pc.rfcclly  condm.ling cavily arc oblaind by nmrlding tl)c
fully 3-1) clcdric fickis using Whitney edge ckmcmts.  ‘1’hc cavily is mode.lcd by a tctrahc.dral  mcsl~
with unknowns linked with cad lallicc edge rcprcsc.n[ing  lhc conlponcmt  of the fick] [angcntial  10
that edge. ‘1’hc pcrfcdy  conduc~ing  walls arc. rcprcscnmd  by scltillg the inchdc.d tangcn[ial  c.tcctric
field values cxplicii]y to zero. A IIcrmitian  matrix [S] is computed by combining the curl of the.
tc.sling function, cur] of clcdric field, and the }Icmilian magncli~ation  lc.nsor.  Wc. solve< lhc
gcmcfrali~cd  cigcnvaluc  problcm [ S]rl = P [’J’] (I, for cigcmaluc.s k2 an(l c.lcclric field coc.ffic.icml
cigcmvcclors  d, where [’1’] is lhc. posilivc (lcfinilc. matrix formccl by combining k lc.s(ing fulm(imt
and lhc. clcdric fickl d i rcd y.

‘1’hc 20 IOWCS1 o r d e r  p h y s i c a l  cigc.nvaluc,s (5 < k2 < ’ 2 5 )  diffc.r fron~ a n
anal y(ic/lranccndcntal  solution by < 3% for lhc case where tllc cavily is an ax i all y-nlagnclizc41
cylinder of unit radius, two units allihdc, with unit rclat ivc. pcrnmbility on the diagonal, ~ 0.1 j
off diagonal, for finite clcmcnts  with lypical cxlgc. length 0.3 units (-1700 mknmw]s).  in addilion,
a finite nmbcr of k2 -0 modes arc compu(cri, corrcspon(ling  to the irlfir~ilc-(iil~lcr~  siol]c[l space of
mro-frequency zero-cur] diverge.rm fickls admitlcd  by the curl-cur] opcxalor.  It is notable that these
modes coJnpulc 10 values of k 2 < 10-5, cic,nmnstmting that Whilnc.y clcmcnls  may bc usc.d to
rcprcscnl tlclds in fc.rritc  media with near-pcxfcct separation of physical and Iron-physical modes.
‘1’his indicates tbc ability to model ficltls in ferrite cicvicc and scatlc.ring  problc.ms wilh no
Cr)rlll])hl frOIll  VCC1(X  paI’fiSi(CS.


